Research question The objective of this analysis is to estimate the modifiable burden of disease according to the annual number of lung cancer deaths prevented and the associated period gain in quality-adjusted life years (QALYs) for the 2012 populations in Canada from reductions in residential radon exposures. Interventions Two postulated interventions for residential radon mitigation in new construction are assessed, corresponding to a 50% reduction and an 85% reduction in radon nationally, in the provinces/territories, and in 17 census metropolitan areas in Canada. Methods Data were derived from two recent Canadian radon surveys conducted by the Radiation Protection Bureau, Health Canada, along with Canadian mortality and quality of life data. Analyses adopted a lifetime horizon and a discount rate of 1.5%. A period life-table analysis was conducted using age-and sex-specific all-cause and lung cancer mortality rates, adjusted for smoking, and the BEIR VI exposure-age-concentration model for radonattributable risk of lung cancer mortality. Results A reduction in residential radon by 50% could prevent 681 lung cancer deaths, associated with a gain of 15,445 QALYs in the Canadian population at a discount rate of 1.5%; a reduction in radon by 85% could prevent 1263 lung cancer deaths, associated with a gain of 26,336 QALYs. On a per population basis, the Yukon was estimated to benefit most from radon mitigation. Conclusion The magnitude of QALY gains in Canada estimated under the two radon mitigation scenarios is appreciable but varies considerably across provinces due to variability in indoor radon concentrations and smoking rates.
Introduction
Radon is a naturally occurring radioactive gas that was identified as a human carcinogen by the International Agency for Research on Cancer (IARC) in 1988 (Dunn and Cooper 2014) . Radon is produced when uranium-238 in the ground undergoes radioactive decay, and can collect in houses after entering from the surrounding soil via various entry points (such as cracks in concrete and gaps around service pipes). Following inhalation of radon gas and some short-lived radon progeny, the alpha particles emitted in radioactive decay can damage cellular deoxyribonucleic acid (DNA) in the lung tissue. Radon is an important and modifiable cause of lung cancer, second only to smoking.
In Canada, lung cancer is the second most common cancer (accounting for 14% of all cancers among men and women combined). Lung cancer has the highest mortality rate, with 27% of all cancer deaths attributable to lung cancer for men and women combined (Canadian Cancer Society et al. 2014) . Ranked second only to ischemic heart disease among causes of premature death in Canada in 2010, it was estimated that 354,000 years of life were lost to lung cancer, representing an increase of 21% from 1990 21% from (IHME 2013 .
The burden of disease from residential radon in Canada has been assessed in terms of population attributable risk (PAR) for lung cancer mortality. The PAR of lung cancer for residential radon in Canada has recently been estimated to be 16% (Chen et al. 2012) , with the PAR in Ontario estimated at 13.6% (Peterson et al. 2013) . A range of models for excess relative risk and for the residential radon distribution in Canada were evaluated recently (Alarydah 2017) , with PAR reported as ranging from 11.9% to 19.4% for male ever-smokers, from 12.6% to 20.4% for female ever-smokers, from 19.6% to 41.8% for male never-smokers, and from 19.5% to 44.3% for female neversmokers. The burden in terms of PAR can only be reduced because it is only possible to reduce and not eliminate residential radon. These studies have also estimated the cases of lung cancer that could be prevented in existing housing if residential radon exposures above a specific threshold were mitigated. The modifiable burden of lung cancer attributable to radon was evaluated according to DALY (disability-adjusted life year) gains from a theoretical reduction of above-threshold radon in existing housing for five provinces in Canada, with the largest potential DALY gains estimated for Quebec and Ontario (Alarydah 2018) .
This study evaluates a strategy to reduce population radon exposures using radon interventions that shift the entire distribution to lower radon concentrations to maximize the number of lung cancer cases prevented. Passive preventive measures installed at construction and active depressurization systems are the two interventions that have been implemented and evaluated for radon control in new construction. A recent review paper of radon control in new homes (Angell 2013 ) summarized studies of the installation and effectiveness of both passive preventive measures and active soil depressurization systems. It was estimated that 73% of lung cancer deaths attributable to residential radon in Ontario (Peterson et al. 2013 ) and 85% in the United Kingdom (Gray et al. 2009 ) would result from exposures below 100 Bq/m 3 . Quality-adjusted life years (QALYs) have more recently been identified as the preferred metric for assessment of the health benefits of interventions in Canada by the Canadian Agency for Drugs and Technologies in Health (CADTH). QALYs use a preference-based assessment of the health-related quality of life, with a value between 1 for perfect health and 0 for death, for each life year gained. Health technology assessments in Canada increasingly report cost-effectiveness ratios ($/QALY) to make health system decision-making more explicit and to improve transparency and public involvement (Jaswal 2013 ).
This analysis evaluates the burden of disease from radon-attributed lung cancer mortality in terms of QALYs that it would be possible to eliminate should current interventions for new housing be implemented across the population, assessed for Canada, each province and territory, and 17 census metropolitan areas. Different populations within Canada are included because radon in indoor air has been determined by the courts to be under areas of health and the environment and so under shared federal, provincial, and municipal jurisdiction (Dunn and Cooper 2014) . This study also considers the relative risk of overall mortality and lung cancer mortality between current smokers, and former smokers according to time since quitting, compared to non-smokers. The changes in age-specific smoking status impact the model because current smoking rates peak between the ages of 20 and 35 years and then decrease while lung cancer mortality increases with age. Estimation of the modifiable burden of lung cancer in terms of QALYs per 100,000 population helps to identify populations that would benefit most from investment in radon prevention because both the QALYs gains and the costs of reducing residential radon vary with the population size.
Research question
The objective of this analysis is to estimate the modifiable burden of disease according to the annual number of lung cancer deaths prevented and the associated 5-year period gain in QALYs for the 2012 populations in Canada from two interventions to prevent radon entry into new construction applied to the population at the national level, for each province/territory, and for 17 census metropolitan areas (CMAs). 
Methods

Target populations
Intervention strategies
The base scenario in this analysis is described by the current residential radon distribution determined in the representative national radon survey of 2009 (Health Canada 2012 . Two interventions to prevent radon entry into new construction are compared to the base scenario in this analysis: having passive preventive radon measures such as radon protective membrane and sealing joints and cracks in the floor and foundations, and second, depressurization with an active fanpowered system. The passive preventive measures typically yield about a 50% reduction in radon levels (Woolliscroft et al. 1994) , determined from a comparison of radon levels in new construction with and without radon membranes installed for selected sites with high radon levels in Devon and Cornwall in the UK. An active (fan-powered) depressurization system was conservatively assumed to result in about an 85% reduction in radon levels, as reported from field trials in Denmark (Andersen et al. 1997) . A recent summary of radon reduction in 52 houses after installation of active depressurization systems in Canada reported an average radon reduction of 91% (Health Canada 2016) . This analysis considers the theoretical scenarios of population-wide radon reduction in the proportion of housing where occupants are exposed to radon (excluding upper-floor apartments/condos), listed in Table 1 , to estimate the maximum potential benefit of these interventions (the modifiable radon burden).
Study perspective and time horizon
A societal perspective and a lifetime horizon were adopted for this study because residential radon exposure is lifelong, and lung cancer mortality in Canada peaks between age 75 and 89 years.
Discounting
The discount rate used for the base analysis is 1.5%, recommended by CADTH (2017) . A discount rate of 0% is also used for comparison purposes.
Modeling
This abridged period life-table approach uses 5-year age intervals, and age-and sex-specific all-cause and lung cancer mortality rates calculated from the census and death database. The probabilities of death reported in the death database were first converted into mortality rates, so that an exposed person's risk can be modeled as the sum of the baseline risk and the risk due to radon exposure, expressed in terms of an intensity ratio. The probability of surviving to the beginning of each age interval, of dying during the age interval, and the intensity ratio between all-cause and lung cancer mortality are used to determine baseline and exposed life expectancy (LE, LE E ) and lifetime risk (LR, LR E ) of lung cancer. The population attributable risk is calculated using Eq. 1 from the populationaveraged lifetime risk in the exposed (LR E ) and the baseline lifetime risk for a theoretical unexposed population (LR) as described in Brand et al. (2005) :
Residential radon distribution
The indoor radon distributions for Canada, the provinces/territories, and CMAs are listed in Table 1 , defined by the geometric mean and geometric standard deviation. The fitdistrplus function in R using population weights and the maximum likelihood estimator was used to determine the radon distributions from two recent Canadian radon surveys conducted by the Radiation Protection Bureau, Health Canada. The national and provincial/territorial radon distributions were determined from a representative national radon survey conducted between 2009 and 2011, based on 3-month-long measurements taken during the winter months using passive alpha-track radon detectors from Track Analysis Systems Limited (Health Canada 2012). The radon distributions for the CMAs were determined from a second radon-thoron survey of 33 CMAs in Canada conducted in 2012-2013 (Chen et al. 2014) . Residential radon data below the detection limit of 15 Bq/m 3 were approximated in this analysis by half that value, 7.5 Bq/m 3 .
All-cause and lung cancer mortality by smoking status
Current smoking data by sex-and age-specific category in Canada for 2012 (Table 2 ) used in this analysis were reported nationally and for each province and territory by the Canadian Community Health Survey (CCHS) (Statistics Canada 2013). All-cause mortality rates for 2012 were reported in the Death Database (Statistics Canada 2012a) by sex-and age-specific category in Canada, nationally and for each province and territory. Lung cancer mortality rates were assumed to constitute the same proportion of lung cancer incidence rates (Statistics Canada 2012c) as were reported in the National Cancer Institute SEER cancer statistics review for the US population between 1975 and 2009 (Howlader et al. 2012) , based on similar patterns of high Geo mean geometric mean, GSD geometric standard deviation, NCR National Capital Region mortality rates and low life expectancy post diagnosis in both countries. All-cause mortality (including lung cancer) and lung cancer mortality were both adjusted for smoking using the respective relative risk for smokers versus nonsmokers by sex-and age-specific category (Villeneuve and Mao 1994) . The values of relative risk of all-cause and lung cancer mortality for smokers versus non-smokers (RR e ) by sex and age category used were those reported by the American Cancer Society Cancer Prevention Study II (ACS CPS-II) (Thun et al. 1997) . The CPS II relative risk by age and sex category are given for current (daily and occasional) versus lifelong non-smokers (Table 2 ). The population consists of former smokers in addition to current smokers and lifelong non-smokers. Based on more recent research estimating the relative risk of former smokers according to time since quitting, this analysis modeled smokers who quit more than 20 years prior as lifelong non-smokers, and assumed a linear decrease in relative risk over a 20-year period for former smokers (Kenfield et al. 2008; Pesch et al. 2012 ). Due to the small population sizes in the territories (the Yukon, the Northwest Territories and Nunavut), the all-cause and lung cancer mortality rates were averaged over the ten previous years, from 2003 to 2012.
Excess relative risk model for lung cancer mortality from radon exposure
The sixth committee on Biological Effects of Ionizing Radiation Exposure-Age-Concentration (BEIR VI EAC) model based on 11 miner cohorts (NRC 1999) is the most comprehensive radon risk projection model for estimating the age-specific excess rate ratio (excess relative risk per working level month (ERR/WLM)) in relation to cumulative radon exposure, including modifying factors for smoking status, effective exposure duration, exposure-rate effect, and attained age. A working level month is a cumulative exposure defined as breathing a concentration of 1 WL (2.08 × 10 −5 J/m 3 ) for a working month of 170 h (1 WLM = 6.37 × 10 5 Bq/m 3 per hour for equilibrium equivalent concentration of radon, and assuming an equilibrium factor of 0.4 and 7000 h per year indoors at home, 1 Bq/m 3 radon exposure for 1 year = 0.0044 WLM at home). The smoking adjustment factor for non-smokers is roughly double that for smokers, the attained age factor decreases with age, and the exposure-rate factor decreases with exposure rate. The effective exposure duration (η t ) is calculated using three weighted periods that exclude the 5 years prior to death (Eq. 2) and can therefore incorporate a change in radon exposure rate during the time since exposure modeled:
Central estimates of the parameter values for the modifying factors (derived from an overall fit of the BEIR VI EAC model to 11 miner cohort studies taken from Krewski et al. (1999) ) were described in greater detail in Brand et al. (2005) .
Quality of life
Health-related quality of life is characterized using the agespecific values (Table 2) for Health Utilities Index Mark 3 (HUI3), a standardized instrument used as a measure of eight dimensions of health-related quality of life, reported in the CCHS for 2009 -2010 (Statistics Canada 2010 . The change in quality of life is assessed only in terms of mortality (the disutility due to lung cancer morbidity is not included) and will likely lead to results that are conservative.
Analysis
The base analysis models the lung cancer risk associated with current radon exposures. Two interventions to prevent radon entry into new construction were applied to the housing stock exposed to residential radon, and the number of lung cancer deaths prevented and the associated QALYs gained are calculated by comparing each scenario to the base model. The two interventions investigated are preventive radon measures installed at construction, resulting in a 50% reduction in radon, and an active depressurization system, resulting in an 85% reduction in radon. The percentage of housing that is exposed to residential radon for each target population listed in Table 1 was estimated from the 2011 National Household Survey (Statistics Canada 2011b).
Uncertainty
A Monte Carlo simulation with 10,000 samples from the distributions for radon exposure, age-specific health utilities, lung cancer mortality rates, and smoking prevalence by age group and sex was conducted to assess the uncertainty. The mean and 95% credible interval (2.5% and 97.5% quantiles of the simulated results) were estimated for the number of lung cancer deaths prevented and associated gain in QALYs for the 2012 Canadian population, each provincial population, and those of 17 CMAs.
Results
The annual radon-attributed lung cancer deaths prevented and associated period QALYs gained and QALYs per 100,000 people gained in Canada for proposed intervention 1 and intervention 2 are listed in Table 3 . The results are non-linear with respect to radon reduction for both attributed lung cancer deaths prevented and QALYs gained, with the benefit from an 85% reduction nearly double that from a 50% reduction. The total QALY gain using a discount rate of 1.5% for the Canadian population for intervention 1, a 50% reduction in residential radon, is 15,445 (95% CI 1180-51,691), and for intervention 2, an 85% reduction in radon, is 26,336 (95% CI 2006-88,339) . For a discount rate of zero, the QALY gains are higher, at 39,253 (95% CI 2999-131,346) for intervention 1 and 66,953 (95% CI 5098-224,619) for intervention 2. The QALY gain for women in Canada is higher than for men across all categories; for example, the QALY gain at a discount rate of 1.5% for intervention 2 was 14,863 (95% CI 1134-49,853) for women and 11,473 (95% CI 872-38,457) for men. The QALY gain for intervention 2 at a discount rate of 1.5% is 85 per 100,000 women (95% CI 6-285) and 67 per 100,000 men (95% CI 5-223). The QALY gain per 100,000 smokers is higher than per 100,000 non-smokers for both men and women because radon-attributable lung cancer mortality is more common among smokers. Similarly, the total QALY gain for smokers in the Canadian population is also higher than for non-smokers, for both men and women, despite the far greater number of non-smokers than smokers in the population. The QALY gain for intervention 2 at a discount rate of 1.5% for male non-smokers in the Canadian population is 3521 (95% CI 262-111,914) and 7952 (95% CI 606-26,442) for male smokers, and for female nonsmokers is 8382 (95% CI 647-27,881) and 6480 (95% CI 490-21,877) for female smokers.
The annual number of preventable radon-attributable lung cancer deaths for Canada (Table 3 ) is 681 (95% CI 100-1284) for intervention 1 and 1263 (95% CI 171-2571) for intervention 2. The number of preventable radon-attributable lung cancer deaths is higher for men than for women, and higher for smokers than non-smokers for both men and women, because most radon-attributable lung cancer deaths occur in smokers and smoking prevalence is higher among men than women.
The annual radon-attributed lung cancer deaths prevented and associated period QALYs gained and QALYs per 100,000 people gained in the Canadian provinces and territories for proposed intervention 1 and intervention 2 are listed in Table  4 . The total QALY gains are highest for provinces with the largest populations, ranging for intervention 2 at a discount rate of 1.5% from 7045 (95% CI 450-24,771) for Quebec and 6529 (95% CI 519-24,168) for Ontario to 55 (95% CI 3-202) for the Northwest Territories and 10 (95% CI 2-30) for Nunavut. The QALY gains per 100,000 population are highest for the areas of highest radon in Canada: at 148 (95% CI 7-536) for New Brunswick, 121 (95% CI 14-302) for Manitoba, 115 (95% CI 15-276) for Saskatchewan, and substantially greater in the Yukon, at 702 (95% CI 52-2152) for intervention 2 at a discount rate of 1.5%. The lowest values are 28 per 100,000 people (95% CI 6-85) for Nunavut and 38 per 100,000 people (95% CI 4-152) for BC. The absolute number of preventable radon-attributed lung cancer deaths were also highest for provinces with higher populations, ranging for intervention 2 from 341 (95% CI 40-720) for Quebec to 360 (95% CI 50-797) for Ontario to 1 (95% CI 0-2) for Nunavut and 1 (95% CI 0-3) for the Northwest Territories. The individual period QALY gains in Canada for the reduction in radon from the geometric mean achieved by intervention 2, by age category for male smokers, male nonsmokers, female smokers, and female non-smokers at discount rate of 0, are plotted in Fig. 1 . The QALY gains all follow the same trend: zero until about age 50, peaking at age group 75-79 years, and falling nearly to zero at about age 95. The QALY gains begin to increase after about age 50 because they are associated with the prevention of radonattributed lung cancer death, and lung cancer mortality rates are very low before age 50. The individual annual QALY gains are higher for smokers than non-smokers, and higher for females than males.
The annual radon-attributed lung cancer deaths prevented and associated period QALYs gained and QALYs per 100,000 people gained in 17 census metropolitan areas in Canada for proposed intervention 1 and intervention 2 are listed in Table  4 . The total QALY gains and number of preventable radonattributable lung cancer deaths are highest for the CMAs with the highest populations. The total QALY gains for intervention 2 at a discount rate of 1.5% range from 4115 (95% CI 370-10,631) for Montreal, QC, and 2238 (95% CI 295-6914) for Toronto, ON, to a low of 155 (95% CI 13-438) for St. John, NB. The number of preventable radon-attributable lung cancer deaths for intervention 2 ranges from 177 (95% CI 32-284) for Montreal, QC, and 131 (95% CI: 28-248) for Toronto, ON, to 7 (95% CI 1-12) for St. John, NB. The QALY gains per 100,000 people are highest for CMAs with the highest radon exposures: at 195 (95% CI 22-609) for Sherbrooke, 190 (95% CI 24-580) for Regina, 161 (95% CI 31-420) for Winnipeg, and 148 (95% CI 21-317) for Kelowna (low smoking prevalence and high percentage of housing exposed to radon) for intervention 2 at a discount rate of 1.5%. The lowest QALY gains per 100,000 people for intervention 2 at a discount rate of 1.5% are 26 (95% CI 3-109) for Vancouver and 40 (95% CI 5-124) for Toronto, cities characterized by low residential radon and a lower percentage of housing exposed to radon.
Discussion
Residential radon is an important and modifiable cause of lung cancer in Canada. Smoking is the most important modifiable cause of lung cancer, and although one third of smokers in Canada express an intention to quit smoking within a month, long-term success is elusive even when it is defined as quitting for 6 or 12 months (CADTH 2011) . Radon mitigation is the most important intervention to reduce lung cancer among nonsmokers, and reducing indoor radon benefits all current and future residents of the structure mitigated, regardless of smoking status, over the lifetime of the structure (Conrath and Pawel 2013) . The estimates for period QALY gain from reducing the residential radon levels in Canada by 50% is 15,445 (95% CI 1180-51,691 ) and by 85% is 26,336 (95% CI 2006-88,339) , discounted at 1.5% [undiscounted 39,253 (95% CI 2999-131,346) and 66,953 (95% CI 5098-224,619) ], and the annual number of preventable radon-attributed lung cancer deaths is 681 (95% CI 100-1284) and 1263 (95% CI 171-2571), respectively. The highest QALYs and number of preventable radon-attributed lung cancer deaths among the provinces/territories and CMAs are for those with the highest radon exposures and largest populations. This analysis demonstrates the potential benefits to Canadians from improved life expectancy and quality of life from reducing the radonattributable burden of lung cancer mortality in new housing. The number of radon-attributable lung cancer deaths that might be prevented by theoretical reductions in residential radon were estimated for Canada (Al-arydah 2018; Chen et al. 2012) . Remediation of houses with radon above 800 (200, 100) Bq/m 3 would result in 90 (927, 1704) deaths averted annually out of a total of 3261 lung cancer deaths attributed to residential radon in Canada (Chen et al. 2012 ). The concave shape of plots of increasing PAR with increasing action/threshold for radon remediation in existing housing, in all five Canadian provinces assessed, similarly demonstrates that greater relative benefit would be derived for lower action/ threshold levels for radon mitigation (Al-arydah 2018). The passive preventive measures and active depressurization systems evaluated in this analysis for new construction reduce the smaller risks experienced by the middle of the distribution and prevent a far greater number of cases of a disease than adopting a strategy preventing only the highest risk, described by Rose (2008) as a Btargeted rescue operation for vulnerable individuals^at the tail of the distribution.
The period QALY gains per 100,000 people identify the provinces/territories and CMAs where radon reduction would have the greatest benefit, independent of population size: the Yukon, New Brunswick, Manitoba, and Saskatchewan; and Sherbrooke, Regina, Winnipeg, Kelowna, and Halifax. The much higher values of QALY gains per 100,000 people for both interventions in the Yukon is the result of the much higher cancer mortality rates recently reported for the Yukon compared to national, provincial, urban, and southern-rural jurisdictions (Simkin et al. 2017) . Comparison of the Yukon and Canadian 5-year cumulative rolling lung cancer agestandardized mortality rates (ASMRs) by sex demonstrate much higher rates for the Yukon than the Canadian average for both men and women, and that while this difference has decreased for men, it has increased for women over the years 1999-2013. The Yukon is a high radon area in Canada, and a greater benefit would be derived from preventing some of this much larger lung cancer burden. Factors that contribute to this burden include higher smoking rates, and physical and cultural barriers to health promotion and care services and end-oflife care.
A global analysis recently quantified the increased mortality and lung cancer from environmental exposure to particulate air pollution (Evans et al. 2013 ) and the gain in qualityadjusted life expectancy associated with a uniform reduction in sulfate air pollution in Canada was estimated to be 20,960 QALYs discounted at 5% and 25,520 QALYs undiscounted (Coyle et al. 2003) . For Canada, the undiscounted period QALY gain for a 50% (85%) reduction in residential radon was about 1.5 (2.5) times the undiscounted annual QALY gain from a 1 μg/m 3 reduction in sulfate air pollution. The most significant limitation of this analysis is that it estimates the burden of disease that could be removed by practical interventions in new construction, yielding estimates of the maximum potential benefit from theoretical radon mitigation of all housing stock in 2012. Another limitation is that the percentage of radon reduction for both passive preventive measures and active depressurization systems is assumed to be independent of the initial radon level (though the absolute reduction is lower), due to insufficient data describing the rate and threshold at which the reduction would decrease. It was assumed that the relative risks of all-cause and lung cancer mortality between smokers and non-smokers derived from the US were applicable to Canada due to the similarity of the two populations.
Assessment of practical policies in Canada would require a comprehensive health economic evaluation of interventions to reduce residential radon in new and existing housing in Canada. Evaluation of the maximum potential benefit that could be derived from practical and effective radon interventions is important so that new radon remediation strategies can be identified and evaluated instead of limiting a future cost-effectiveness analysis to evaluation of current radon remediation approaches. The results of this analysis suggest that active soil depressurization might be costeffective in new construction for populations in Canada exposed to higher residential radon. The increasing proportion of the total housing stock with radon mitigation measures over time following a policy change will require modeling the rate of uptake and costs of radon mitigation retrofits for existing buildings and annual housing starts occurring after building code changes regulating radon prevention in new construction. Ongoing updating of the national radon survey by the National Radon Program, probably every 20 years or so, will measure the effect of building code changes and education and incentives to encourage mitigation of existing housing on residential radon exposures.
Conclusions
Radon is a modifiable environmental exposure in Canada that is currently the second most important cause of lung cancer after smoking. In Canada, lung cancer is the most common cause of cancer mortality for both men and women. Gains in quality-adjusted life expectancy from potential reductions in the modifiable lung cancer burden attributable to residential radon were assessed at the national, provincial, and municipal levels, all of which are involved in regulating indoor air quality. A reduction in residential radon by 50% could prevent 681 annual radon-attributable lung cancer deaths, associated with a period gain of 15,445 QALYs, and a reduction by 85% could prevent 1263 annual radon-attributable lung cancer deaths, associated with a period gain of 26,336 QALYs, for the Canadian population at a discount rate of 1.5%. Regional analyses indicate that provincial/territorial populations that would derive the greatest quality-adjusted life expectancy from radon reduction include those in the Yukon, New Brunswick, Manitoba, and Saskatchewan, and the municipal populations of Sherbrooke, Regina, Winnipeg, Kelowna, and Halifax.
